PREFACE

To say that the present age is one of specialisation may be trite but is,
nevertheless, very true and this specialisation, although undoubtedly
necessary and indeed unavoidable, in view of the complexity of modern
practice and the enormous range of modern knowledge, has sometimes
serious consequences.

For the engineer it is particularly important that he should have a
background of general knowledge of all the branches of his profession
behind his specialised knowledge of one particular branch. This back-
ground the student should acquire, on the theoretical side, during his
attendance at a technical school or engineering college, while on the
practical side he should get it during his apprenticeship. Since engineer-
ing works have become steadily more and more specialised during the
last half cenfury, it has become increasingly difficult for the apprentice
to get any experience of a really wide nature during his apprenticeship,
and many engineers at the present time definitely lack a wide background
of knowledge of their profession.

The necessity for such a background has been stated at various times
, by eminent engineers and was expressed in a recent paper to the Institu-
tion of Engineers and Shipbuilders in Scotland by E. D. Russell who
said, speaking of apprenticeship courses: " This course . . . should
aim at producing not merely a trained specialist craftsman, but should
be devised in such a manner as to give the man a superficial knowledge
of other trades, in order that he may appreciate the difficulties of these
trades and may see his work as part of the finished whole and not just
as a small individual operation."

This book has been written to help students, apprentices, and others,
entering or engaged in the engineering industry, to acquire a knowledge
of the elements of the basic branches of mechanical engineering other
than design. It is realised, of course, that a really sound knowledge of
any practical subject cannot be obtained merely by reading a text-book
but requires first-hand experience of the work; nevertheless, a good
deal of time can be saved and the assimilation of practical knowledge can
be greatly facilitated if a good text-book is used. It is hoped that this
book will be useful in this capacity.

The book, which is roughly divisible into two parts, starts with a
chapter on the testing and inspection of engineering materials, because
the student cannot properly appreciate the chapters that follow unless
he has some knowledge of the tests whose results are quoted therein.
Then come two chapters which are designed to give the reader a general
knowledge of the ferrous and non-ferrous materials which are available
to the engineer. The purely metallurgical side is only mentioned very